The effect of 1-chloro-2,4-dinitrobenzene exposure on antigen receptor (CD3)-stimulated transmembrane signal transduction in purified subsets of human peripheral blood lymphocytes.
The intracellular low-molecular-weight thiol glutathione (GSH) is an important scavenger of free radicals and plays a role in the maintenance of the redox status of protein sulfhydryl groups. We have previously shown that human peripheral blood lymphocytes sorted on their basal GSH content proliferate proportionately to their GSH levels, and that an early event in lymphocyte activation appeared to be dependent on GSH. We have now analyzed transmembrane signal transduction in cells treated with 1-chloro-2,4-dinitrobenzene (CDNB), a GSH-depleting agent. Transmembrane signal transduction was measured as changes in intracellular free calcium and in protein tyrosine phosphorylation after stimulation with anti-CD3 monoclonal antibody. The results show a CDNB dose-dependent reduction in GSH content, the magnitude of intracellular free calcium mobilization, and the extent of tyrosine phosphorylation of several proteins, including phospholipase C-gamma 1. This suggests a role for GSH and/or protein thiol redox status in one of the earliest events controlling the ability of lymphocytes to respond to important proliferative signals in their environment and implies that agents which deplete lymphocyte GSH may be immunosuppressive through effects on CD3/T cell receptor-dependent transmembrane signal transduction.